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ABSTRACT 

A pot  experiment  was  conducted  in  the  polyhouse  of  forestry  to  show  the  effect  of  compost  and  Pseudomonas 
fluorescens  alone  and  in  combination  on  growth  of  Lycopersicon  esculentum.  The  growth  parameters  selected  for  study 
were  Plant  height,  Root  length,  Number  of  leaves  per  plant,  Number  of  fruits  per  plant  and  Weight  of  fruit. 
The  results  obtained  during  the  course  of  investigation  were  further  analyzed  statistically.  Effect  of  different  treatment 
of  compost  and  PGPR  on  growth  of  Lycopersicon  esculentum  showed  maximum  growth  in  terms  of  plant  height,  root 
length,  number  of  leaves  and  number  of  fruits  on  using  7j  (combination  of  NPK,  Compost  and  PGPR),  as  compared  to 
other  treatments  .Finally  it  was  revealed  that  dose  of  soil  (1.5  kg)  +NPK  Recommended  dose  +Compost  (1  kg)  +PGPR 
treated  soil  was  able  to  promote  plant  growth.  Pseudomonas  fluorescens  (MCCB.021 7)  was  shown  to  be  a plant  growth 
promoting  agent  for  Lycopersicon  esculentum.  Hence,  major  research  focus  should  be  on  the  production  of  efficient 
and  sustainable  bio-fertilizers  for  crop  plants,  wherein  inorganic  fertilizer  application  can  be  reduced  significantly  to 
avoid  further  pollution  problems. 
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INTRODUCTION 

Tomato  ( Lycopersicon  esculentum  Mill.)  is  the  second  most  important  remunerable  solanaceous 
vegetable  crop  after  potato  With  high  nutritional  value,  it  provides  a balance  source  of  Vitamin  A,  C and  E needed 
to  maintain  good  human  health  (Chourasiya  et  al.,  2013)  The  use  of  compost  as  a peat  substitute  to  control  root 
pathogens  was  first  suggested  by  Hoitink  et  al.  (1975).  Since  then,  several  soil-borne  plant  pathogens  have  been 
reduced  by  using  composts  made  of  different  raw  materials  (Hoitink  and  Fahy,  1986;  Boehm,  1999.  The  role  of 
plant  growth  promoting  bacteria  (PGPB)  have  been  extensively  studied  as  bio-fertilizers  to  increase  the  yield  of 
agronomically  important  crops  such  as  wheat  (Khalid  et  al.,  2004)  and  com  (Mehnaz  and  Lazarovits,  2006). 
Beneficial  effects  of  the  introduction  of  specific  microorganisms  on  plant  growth  have  been  reported  for  numerous 
crops,  including  tomato  (Lycopersicon  esculentum  Mill.) 

Pseudomonas  fluorescens  was  used  as  a bio-control  agent  to  manage  bacterial  wilt  (Liu  et  al.,  1999)  and 
Fusarium  wilt  in  Radish.  In  many  studies  it  was  observed  that  Ralstonia  solanacearum  mostly  persists  through 
soil  and  crop  residues  (Granda  and  Sequira,  1983).  Therefore  in  view  of  the  above  facts  the  present  study 
“Effect  of  compost  in  combination  with  PGPR  on  growth  of  tomato  (Lycopersicon  esculentum)  ” was  conducted 
with  the  following  objective: 
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• To  formulate  organic  compost  from  Vegetables  and  agricultural  wastes 

• To  determine  the  effect  of  compost  in  the  presence  and  absence  of  selected  PGPR  on  growth  of  Tomato  plant 

MATERIALS  AND  METHODS 

Preparation  of  Bio-Fertilizer 

The  inoculum  was  prepared  by  inoculating  rhizobacterial  strain  in  250  ml  flasks  containing  DF  minimal  salt 
medium  (Dworkin  and  Foster,  1958). The  medium  was  incubated  at  28  ± 1 C for  48  h in  an  orbital  shaking  incubator  at 
100  rpm.  The  optical  density  of  inoculum  was  measured  and  a uniform  population  of  rhizobacteria 
{(108  colony  forming  units)  (CFU/ml=168*  108)}  maintained  at  the  time  of  inoculation.  Plating  of  the  bio-formulation  was 
done  on  Nutrient  Agar  and  plates  were  incubated  at  37°C  for  24  h.  after  incubation  colony  count  was  determined.  Peat  was 
ground  and  autoclaved  at  121  C for  20  minutes.  100  ml  inocula  of  the  selected  rhizobacteria  was  mixed  with  lOOg  of  peat 
and  incubated  for  24  h at  28  ± 1 C before  using  for  seed  coating. 

Seed  Disinfection  and  Inoculation 

For  surface  sterilization  seeds  were  momentary  dipped  in  ethanol  (95%)  and  then  in  solution  of  HgCl2  (0.2%)  for 
5 min  and  washed  with  Distilled  Water.  Then  cell  suspension  of  bacterial  strain  was  mixed  with  seed  and  peat  (1:1) 

Pot  Experiment 

Pot  experiment  was  conducted  as  per  the  given  treatment. 

Treatments  Detail 


Table  1 


Treatments 

Particulars 

To 

soil  (2.5  kg)+Untreated  seed 

Ti 

soil  ( 1 .5kg)+PGPR  Treated  seeds 

t2 

soil(2.5kg)+Recommended  dose  of  NPK+  Untreated  Seeds 

t3 

soil  (2.5  kg)+compost  (lkg)+  Untreated  Seeds 

t4 

soil  (1.5  kg)+compost  (1  kg)  + PGPR  Treated  Seeds 

t5 

soil(  1 .5  kg)+NPK  Recommended  dose+  Compost  (1 
kg)+PGPR  Treated  seeds 

Total  nutrient  uptake  of  tomato  plant  is  N 9.5,  P 1.2,  K 13.5  g (Srinivasan,  2010) 


Growth  Measurement  of  Plants 

For  each  treatment,  the  plants  of  each  pot  were  checked  after  the  emergence  of  seedlings  following  characteristics 
of  each  plant  were  recorded  after  15  DAS,  30  DAS,  45  DAS,  60  DAS,  75  DAS,  90  DAS  (DAS  -Days  After  Sowing): 

• plant  height 

• Root  length 

• Number  of  leaves 

• Number  of  fruit  in  plant 

• Weight  of  fruit 
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Statistical  Analysis 

The  data  obtained  during  the  course  of  work  study  was  analyzed  statistically  using  CRD  design 


RESULTS 

Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Plant  Height  of  Tomato 

On  analyzing  effect  of  different  treatment  of  compost  and  PGPR  on  plant  height  of  Lycopersicon  esculentum  ,it 
was  observed  that  maximum  average  plant  height  (in  cm)  as  compared  to  control,  was  obtained  in  T5  comprising 
combination  of  NPK,  Compost  and  PGPR  at  15  (7.267  cm),  up  to  90  (52.2)Days  after  sowing.  Treatment  T4 
(PGPR  in  combination  with  compost)  showed  the  next  best  growth  in  terms  of  plant  height  from  7.1cm  after  15  days  after 
sowing  up  to  46.20  after  90  Days  after  sowing.  Least  growth  in  terms  of  plant  height  was  seen  in  case  of  Ti 
(T i as  compared  to  control  15  days  (6.300)  up  to  90days  after  sowing  (23.13cm)  as  compared  to  control.  On  analyzing  the 
data  statistically  the  result  was  found  significant.  (Figure  1) 


Figure  1:  Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Plant  Height  of  Tomato 


Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Root  Length  of  Tomato 

Effect  of  treatment  with  compost,  PGPR  and  NPK  alone  and  in  combination  on  Lycopersicon  esculentum,  showed 
that  maximum  average  root  length  (in  cm)  as  compared  to  control,  was  obtained  in  T5  comprising  combination  of  NPK, 
Compost  and  PGPR  at  15  (3.433  cm),  up  to  90  Days  after  sowing(14.133  cm).  This  was  followed  by  T4  i.e.  PGPR  in 
combination  with  compost  (3.233cm  after  15  days  after  sowing  up  to  13.467  after  90  Days  after  sowing.)  Least  growth  in 
terms  of  plant  height  as  compared  to  control  was  seen  in  case  of  U as  compared  to  control  15  days  (2.433)  up  to  90days 
after  sowing  (7.933).  On  analyzing  the  data  statistically  the  result  was  found  significant.(Figure2) 
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Figure  2:  Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Root  Length 
Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Number  of  Leaves  of  Tomato 


On  analyzing  effect  of  different  treatment  of  compost  and  PGPR  on  number  of  leaves  of  Lycopersicon 
esculentum,  it  was  observed  that  maximum  average  number  leaves  was  obtained  in  T5  comprising  combination  of  NPK, 
Compost  and  PGPR  at  15  (2.333),  up  to  90  Days  after  sowing  (75.33).  Treatment  T4  (PGPR  in  combination  with  compost) 
showed  the  second  highest  average  number  of  leaves  from  2.00  after  15  days  after  sowing  up  to  67.33  after  90  Days  after 
sowing.  Least  average  number  of  leaves  was  observed  for  T[  as  compared  to  control  15  days  (1.667)  up  to  90days  after 
sowing  (35. 33). The  data  on  analyzing  statistically  was  found  significant  (Figure  3). 


Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Number  of  Fruits  of  Tomato 
( Lycopersicon  esculentum) 

On  analyzing  effect  of  different  treatment  of  compost  and  PGPR  on  number  of  fruits  of  Lycopersicon  esculentum, 
it  was  observed  that  maximum  average  number  of  Fruits  as  compared  to  control,  was  obtained  in  T5  comprising 
combination  of  NPK,  Compost  and  PGPR  at  75  (5  fruits),  up  to  90  Days  after  sowing  (9.33).  Treatment  T4 
(PGPR  in  combination  with  compost)  showed  the  next  best  growth  in  terms  of  average  number  of  Fruits  after  75  days  after 
sowing  up  to  (4.00)  after  90  Days  after  sowing  (7.33).  Least  Number  of  fruits  were  seen  in  case  of  T3 
( i.e . PGPR  treated  seeds)  as  compared  to  control.  After  75  day  after  sowing  average  number  of  fruits  were  1.33  and  90 
days  after  sowing  fruits  it  was  3.33.  On  analyzing  the  data  statistically  the  result  was  found  significant  (Figure  4) 
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Figure  4:  Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Number  of  Fruits 


Effect  of  Various  Treatments  of  Compost  and  PGPR  Average  Fruit  Weight  (in  g)  of  Tomato 
( Lycopersicon  Esculentum) 


On  analyzing  effect  of  different  treatment  of  compost  and  PGPR  on  fruit  weight  (in  g)  of  Lycopersicon 
esculentum,  I t was  observed  that  maximum  average  fruit  weight  ( in  g.)  as  compared  to  control,  was  obtained  in  T5 
comprising  combination  of  NPK,  Compost  and  PGPR  at  75  (38.66),  up  to  90  Days  after  sowing(53.33).  Treatment  T4 
(PGPR  in  combination  with  compost)  showed  the  next  best  growth  in  terms  of  fruit  wt  (g)  from  37.33  after  75  days  after 
sowing  up  to  42.66  after  90  Days  after  sowing.  Least  growth  in  terms  of  fruit  weight  (in  g)  was  seen  in  case  of  T3 
( i.e . PGPR  treated  seeds)  as  compared  to  control.  On  analyzing  the  data  statistically  the  result  was  found  significant. 
(Figure  5) 


75  DAS 

90  DAS 


Figure  5:  Effect  of  Various  Treatments  of  Compost  and  PGPR  on  Average  Fruit  Weight  (in  g) 


DISCUSSIONS 


In  agreement  with  the  present  investigation  various  studies  have  reported  increased  plant  growth  in  terms  of  plant 
height  (Rahman  et  al., 2012).  Similarly  Ali  and  Jahan  (2001)  showed  application  of  vermicompost  with  NPK  to 
significantly  increases  plant  growth  of  sesame  and  ladyfinger.  Also  Rini  and  Suloehana  (2006)  studied  growth  promotion 
in  chilli  to  be  more  pronounced  with  Trichoderma  harizanum  and  Pseudomonas  fluoresens  applied  in  conjunction.  In  a 
similar  study  Ashrafi  et  al.,  (2010)  found  application  of  organic  manure  and  NPK  to  significantly  affect  plant  height. 
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Inoculation  of  Marjoram  plants  with  PGPR  and  compost  at  early  stage  of  development  results  in  positive  impact 
on  biomass  production  by  improving  soil  physical  and  biological  properties  directly  affecting  plant  growth.  Balakrishna  et 
al.,  (2007)  found  application  of  compost  in  combination  with  phosphate  solubilizing  bacteria  to  significantly  increase  soil 
enzyme  activities  as  phosphatase.  Also  Bama  et  al.,  (2008)  reported  higher  dehydrogenase  value  in  soil  amended  with 
compost  compound  to  soil  fertilized  with  chemical  fertilizers.  In  contrast,  Tsado  (2015)  reported  that  height  of  tomato 
plant  was  not  significantly  different  when  various  sources  of  compost  was  added.  This  may  be  attributed  to  animal  waste 
being  poorest  in  giving  tomato  plant  height  as  animal  based  compost  was  low  in  nutrients  and  depended  on  animal  feed. 

In  similar  study  PGPR  change  assimilate  partitioning  patterns  in  plants  altering  growth  in  roots 
(Lucas  et  al.,  2004)  Pseudomonas  fluoresens  have  also  demonstrated  increased  effect  on  development  of  tomato  and 
cucumber  root  (Gamalero  et  al.,  2002;  Gamalero  et  al.,  2003).  Longer  root  systems  are  more  adapted  to  soil  exploitation. 
Cleyet  et  al.,  (2001)  found  inoculants  of  plant  with  PGPRs  at  early  stage  of  development  resulting  in  positive  impact  on 
biomass  production  through  direct  effects  on  root  growth. 

Soil  microorganism  that  colonize  the  rhizosphere  assist  plants  in  uptake  of  vital  nutrients  as  P,  K and  N from  soil 
(Kennedy  et  al.,  2004).  The  increase  in  growth  may  be  related  to  positive  of  compost  and  microorganisms  in  increasing 
the  root  surface  area  per  unit  of  soil  volume,  water  use  efficiency  and  photo  synthetic  activity,  which  directly  affects 
physiological  processes  and  utilization  of  carbohydrate 

In  agreement  to  the  present  investigation  Ahirwar  et  al.  (2015)  reported  increased  vegetation  growth  indicated  by 
increased  number  of  leaves. 

Results  of  greenhouse  study  by  Mezuan  et  al.  (2004)also  showed  that  application  of  biofertilizer  formulation  to 
rice  plant  increased  number  of  Saplings.  In  addition  Jayathilake  et  al.  (2002)  found  that  in  onion  of  leaves  per  plant  were 
higest  on  treatment 

Meena  et  al.  (2007)  demonstrated  highest  fruit  and  seed  yield  achieved  through  application  of  vermicompost 
combined  with  Azotobacter.  Vermicompost  application  with  bio-fertilizers  (Phosphate  solubilizing  bacteria  and 
Azotobacter)  significantly  enhanced  yield  attributes  in  then  studies  Nag  and  Singha,  (2008)  Patel  et  al.(2010) Hie 
significant  increased  in  yield  might  be  attributed  to  improved  uptake  of  N,  P and  K from  vermicompost  as  well  as 
increased  chlorophyll  production  in  leaves  Tejada  et  al.  (2007) 

Vermicompost  increase  microbial  population  with  production  of  plant-growth-influencing  materials  and  build-up 
of  plant  resistance  or  tolerance  to  crop  disease  and  nematode  attack  (Arancon  et  al.,  2006).  Moreover  macronutrient  play 
important  role  on  enhancing  yield  based  on  their  role  in  activation  of  enzyme  for  chlorophyll  synthesis,  growth,  fruit 
ripening  and  maintenance  of  the  plant’s  enzyme  system  (Grusak  and  Della,  1999). 

ACKNOWLEDGEMENTS 

Tire  authors  wish  to  acknowledge  the  lab  facilities  provided  at  the  Department  of  Microbiology  & Fermentation 
Technology,  Sam  Higginbottom  Institute  of  Agriculture,  Technology  & Sciences  and  the  Greenhouse  facility  provided  by 
School  of  Forestry  and  Environmental,  Sam  Higginbottom  Institute  of  Agriculture,  Technology  & Sciences  that  has 
facilitated  the  completion  of  this  work. 


Impact  Factor  (JCC):  4.8136 


NAAS  Rating:  3.53 


Effect  of  Compost  in  Combination  with  PGPR  on  Growth  of  Tomato  (Lycopersicon  Esculentum)  Plant 


69 


CONCLUSIONS 

In  conclusion,  dose  of  soil  (2.5  kg)  + NPK  Recommended  dose  +PGPR  treated  soil  was  able  to  promote 
maximum  plant  growth.  Pseudomonas  fluorescens  (MCCB.0217)  was  shown  to  be  a plant  growth  promoting  agent  for 
Lycopersicon  esculentum. 

Excess  nutrients  are  accumulated  in  soil,  particularly  as  a result  of  over  application  of  chemical  fertilizers  by 
farmers  during  intensive  agricultural  practices.  Hence,  major  research  focus  should  be  on  the  production  of  efficient  and 
sustainable  bio-fertilizers  for  crop  plants,  wherein  inorganic  fertilizer  application  can  be  reduced  significantly  to  avoid 
further  pollution  problems.  It  will  be  necessary  to  undertake  research  in  which  soil  microbiologists,  agronomists,  plant 
breeders,  plant  pathologists,  and  even  nutritionists  and  economists  must  collaborate  in  order  to  select  effective  and 
competitive  multi-functional  bio-fertilizers  for  a variety  of  crops,  design  a quality  control  system  for  the  production  of 
inoculants  and  their  application  in  the  field,  to  ensure  and  explore  the  benefits  of  plants-microorganism  symbiosis. 
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